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Challenges

•New methods for recovering stem cells as well as other cell 
populations necessary to maintain ‘stemness’ ex vivo

•New ways of assaying stem cell functions in vivo and ex vivo

•Integrate genomics, proteomics, and bioinformatics 
to characterize molecular features of stem cells and 
their committed daughters

•New in vivo models for studying stem cell function



Proactive Role of NIDDK

•Development of enabling technologies and knowledge base

•Launch research initiatives that connect stakeholders from 
multiple disciplines across the country (scope/scale of 
science rapidly expanding in the early post-genomic era)

•Provide a means for making biological reagents from model 
organisms and humans available to the research community

•Assure adequate training of scientists and physician-scientists 
in areas supportive of stem cell research

•Adequate education of the public concerning the importance of 
this area of investigation.



Recommendation

“NIDDK should catalyze a nation-wide effort to characterize the 
molecular and cellular features of stem cells during and following 
development of the pancreas, liver, stomach and intestine, kidney 
and GU tract, bone and hematopoietic tissues”
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October 29, 2002

Seeding Collaborative Research 
In Beta Cell 

Beta Cell Biology Consortium

www.betacell.org

Mission:
To facilitate interdisciplinary approaches that will 
advance our understanding of pancreatic islet 
development and function.

Goal:
To develop a cell-based therapy for insulin delivery





October 29, 2002

Seeding Collaborative Research 
In Beta Cell 

Beta Cell Biology Consortium

Current Research

• Determine the temporal expression and function of genes 
during pancreatic islet development

• Develop tools to identify and prospectively isolate
pancreatic stem /progenitor cells

• Identify factors that can drive stem cell 
differentiation toward a pancreatic progenitor lineage

Pancreatic buds
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Can pancreatic islet function recover in 
patients with long standing T1DM?

Data suggesting the possibility:
Functional- Persistent insulin production years after T1DM onset
Anatomical- Autopsy series showing pancreatic beta cells years after T1DM
Immunological- Immune cells “armed” for beta cells found in the lymph nodes

that “drain” the pancreas years after T1DM onset 

Technological advances allowing us to test the hypothesis:
Functional- Now possible to “tightly” control blood sugar
Immunological- New, safer, and more specific immune interventions

Other technical advances under development:
Anatomical- Techniques for measuring beta cell number in humans- Dr. Liu
“Supply side”- Agents purported to stimulate new beta cell growth in rodents



Intervention trial testing islet recovery 
hypothesis 

Patient with long-
standing T1DM

Agents to weaken immune system
±

Agents promoting β cell  recovery

Best modern 
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therapy
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production 
improved?



Epigenetics, “reprogramming, microRNAs, etc



The Cell Therapy Bench to Bedside Process

Cells as Delivery
Vehicles

Cells as Replacements

-Development
-Lineage analysis
-Niche/Environment
-Survival/Differentiation/
Maintenance Factors
-Develop clonogenic assays

-Adult Stem Cells
-Source identification
-Lineage analysis
-Factorology
- Develop clonogenic assays

-Development of 
expression systems
-Regulated 
expression in cells, 
animal models
-Stability of product
-New bioscaffolds
-Standardize cultures
-Optimize clonal 
lines

Potential 
Therapeutic Use

-Delivery  Methods
-Homing Process
-Induction
-Prevention of Immune-
Mediated Rejection
-Long term in vivo viability

Pre-IND, Pre-
Clinical
-Quality control

-Lot-to-lot 
reproducibility

-Quantitative 
Potency Assay

-Preclinical safety 
evaluation in 
primates

-GMP synthesis

Efficacy Testing

-Long term maintenance of cellular 
function

Scale-up
-Expansion of cells without change
in characteristics
-Maintenance of cells without 
contaminating agents

Pilot Safety Data

-Track cells in vivo 
-Immune rejection
-Safety of inducing agents

Early Human
Tests
- Pilot safety 
Data
-Dosage studies
-Proof of
therapeutic
effects

IND 
application

Basic Discovery 
Research

Early Therapeutic
Discovery Research

Exploratory
Clinical Research

Late Therapeutic
Discovery Research
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Cell ScienceCell Science Rocket ScienceRocket Science

Roger Brent: Genomic Biology CELL 100:169, 2000
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